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Practical Sanitation for Apple Orchards 
By M.D. FARRAR, S.c. CHANDLER, H. w. ANDERSON, 
and V. W. KELLEY1 
ORCHARD SANITATION is a necessary supplement to spray-ing in the control of many orchard pests and in the control of fruit diseases. Money and time spent on spray materials may 
be wasted in the control of such insects as the codling moth, if not ac-
companied by proper sanitary measures. Not all sanitary practices 
which might be used, however, are practical or desirable in all respects. 
This circular emphasizes sanitary measures that are compatible with 
good orchard practice. 
TREES AND DEBRIS HARBOR HUNDREDS OF OVER-
WINTERING CODLING-MOTH LARVAE 
That bands on trees do not catch all the codling-moth larvae from 
those trees has been shown conclusively · by careful study during the 
past ten years. A count of the number of larvae at the bases of trees2 
in two groups of orchards-those in which bands for the collection 
of larvae were used, and those in which no bands were used and in 
which the larvae distributed themselves naturally into favorable hiber-
nating quarters-yielded an average of 1.5 larvae per tree for the 28 
unhanded trees and .6 larva per tree for the 40 banded trees. 
A study of the entire surface of 60 banded trees during the winter 
of 1931 and 1932 gave the following percentage distribution of larvae: 
in the band, 81 percent; on the tree, 11 percent, on the ground, 8 per-
cent. Three of the trees had an average of 1,447 larvae per tree: the 
band contained 1,170, the tree 164, and the ground 133. 
Of the places on banded trees where larvae are commonly found, 
not including the band, the trunk harbored 18 percent, the main 
crotches 3 percent, and the limbs 76 percent. Three times as many 
larvae were found on the larger limbs as on the smaller limbs more 
1M. D. FARRAR, Research Entomologist, and S. C. CHANDLER, Field Ento-
mologist, Illinois Natural History Survey; H. W. ANDERSON, Chief in Porno-
logical Pathology, Agricultural Experiment Station; and V. W. KELLEY, As-
sociate Professor of Horticulture Extension, College of Agriculture. 
20n the trunk, 6 inches above to 2 inches below the surface of the ground. 
3 
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distant from the trunk. The kinds of cover where larvae were most 
abundant on the trees may be ranked as follows: ( 1) rough bark; 
(2) punky wood and knot holes; ( 3) split branches; ( 4) crotches and 
pruning stubs (Fig. 1). 
On unscraped and unhanded trees the actual numbers of larvae 
hibernating in the respective places are proportionally higher than on 
trees where a large percentage of the total are taken in the band. 
As mentioned above, about 8 percent of the larvae overwintering 
in orchards studied in 1931 and 1932 were o.n the ground. In ground 
cover under trees the larvae have a wide choice of material in which to 
FIG. !.-FAVORITE HIBERNATING PLACES• FOR CODLING-MOTH LARVAE 
Control of codling moth by banding is impossible when such hibernating 
places as those shown above remain in the orchard. (A) Decayed trunk; 
(B) punky wood and rough bark around unhealed pruning stub; (C) splintered 
crotch; (D) limb broken from overload of fruit; (E) break in D enlarged to 
show details of hibernating places. 
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spin. The four most important places may be listed in ·order of their 
preference by larvae: 
1. Exposed apple roots injured by the woolly apple aphid or · by cultivating 
machinery. 
2. Apple mummies (dried apples) so common in most orchards. 
3. Trash, such as decayed twigs, old prunings, baskets or covers, insecti-
cide sacks. 
4. Sprouts from other kinds of trees, such as sassafras or persimmon, that 
have been cut off by mowing. 
A few larvae hibernate in leaves, fallen bark, weeds, and such ma-
terials. Slightly more than 2 percent of the mummies collected under 
ten trees contained codling-moth larvae. The collection of all apple 
mummies resulted in the destruction of less than one larva per tree. 
A collection of trash under 4,850 trees-broken crates, discarded 
clothing, insecticide sacks, and such other things as are commonly 
found in orchards-yielded 210 articles. Individual articles harbored 
from none to 25 larvae. Especially favored articles were discarded 
baskets, corrugated paper, and discarded sacks. 
Other important sources of codling-moth infestation are the pack-
ing shed, crates, fruit stands, cull piles, etc., discussed on pages 15-17. 
SANITARY MEASURES FOR CODLING-
MOTH CONTROL 
Severe codling-moth infestation in the older orchards cannot be 
controlled adequately by spraying alone. The spray program, it is true, 
attacks the codling moth during its active, reproductive period-a 
period of about four months duration-but the orchardist really has 
only a very brief period in which to reach it with spray materials, for 
a larva may enter the fruit in thirty minutes to a few hours after 
hatching. During the remaining eight months of the year, however, 
there is ample opportunity to destroy the larvae hibernating in their 
overwinter cocoons under flakes of bark, in refuse in the orchard, 
or in the packing shed and its equipment. 
Destruction of overwintering larvae is by far the most effective 
method of controlling the codling moth. The progeny, if all of them 
lived, of one pair of moths from the .overwintering larvae could damage 
about 167 bushels of apples. The progeny of one pair of moths from 
the first-brood larvae could damage only approximately 6 bushels of 
fruit, and a pair from the second-brood larvae about 1 peck. Thus an 
immense amount of damage to fruit can be prevented by destroying 
the overwintering larvae before they reach maturity and reproduce at 
the beginning of the season. 
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Scrape Trees to Destroy Hibernating Places 
The removal of rough bark by scraping has become a well-estab-
lished practice in Illinois orchards. This practice destroys places for 
migrating larvae to spin their cocoons and leads them to enter the 
bands placed on the tree trunks. The actual process of scraping will 
kill almost half the larvae on the tree (Fig. 2). 
FIG. 2.-SCRAPING RoUGH BARK FROM THE TREE TO REMOVE HIBERNATING PLACES 
Removing rough bark with a tool not too sharp destroys many of the 
favored hibernating places for codling-moth larvae without injuring the tree. 
The scrapings must be carefully collected, preferably on a canvas spread around 
the base of the tree, and burned. 
Tools for scraping can be of many types (Fig. 3). They should be 
strong, have a long, comfortable handle, have no sharp corners, and 
should not be very sharp. Old hoes, sections of saw blade, mower 
sections, or floor scrapers can be made into good tools. The handle 
of a large file, turned to form a sharp hook, makes a good tool to clean 
out crotches. 
In removing the rough bark, the tree should not be pared down to 
live bark. To do so is not only expensive in labor, but damages the 
tree and may cause the formation of additional roughened bark. 
A large canvas or burlap should be laid around the base of the 
trunk while the tree is being scraped, in order to catch the bark re-
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moved. The scrapings must be burned, as they contain about half the 
larvae on the tree, many of which have not been injured in the process 
of removal. Scrapings left to curl up at the bases of trees also furnish 
ideal quarters for codling-moth larvae to spin; thus they attract many 
larvae that otherwise would find their way to the tree bands. 
FIG. 3.-EFFECTIVE ScRAPING TooLs CAN BE MADE at HoME 
Part of a saw blade attached to a rake handle (left) makes a good scraper. 
The other tool (right) is made of a mower section, a bolt, and a short piece 
of spray hose. 
To scrape the average apple tree in an old orchard properly re-
quires 10 to 20 minutes. The cost for an orchard depends on the local 
wage scale and the time spent on each tree. 
Repair Bad Wounds 
Old wounds caused by the splitting of the trunk, the breaking of 
large branches, or the making of poor pruning cuts will be found in 
most older orchards. The cavities that have developed are usually filled 
with rotten or punky wood, which is especially favored by codling-
moth larvae for hibernating quarters. Considerable labor is required 
to clean out the dead wood and fill up such cavities. A cheaper and 
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perhaps just as effective method is to cover the wound with some ma-
terial that will kill the hibernating larvae and prevent the entrance of 
other larvae. A paint of the following ingredients, applied when hot 
by means of a trowel or putty knife, was found by the Indiana Ex-
periment Station to be satisfactory for sealing such wounds: 
Alphanaphtholamine ................................ 2 pounds 
Hydrated lime ..................................... 2Vz pounds 
Paraffin .... . ...................... . ................ 2 pounds 
A single treatment with this paint has sealed cuts for three years. 
No injury has been observed where the paint has been applied to the 
face of the wound only. Normal healing of the cut has progressed 
over the painted wood. 
Prune Thoroly and Burn Prunings 
Counts of codling-moth larvae found in prunings from trees 18 to 
25 years old indicate that as high as 37 percent of the larvae on an 
unpruned tree will be removed on the pruned branches. It is essential 
FIG. 4.-A Goon WAY TO MAKE A PRUNING CuT 
Careful pruning not only prolongs the life of the orchard many years but 
prevents the accumulation of hibernating places for codling-moth larvae. 
(A) Outline of cut which will not leave a stub; (B) beveling edge of wound 
with saw or knife to facilitate healing; (C) face of wound after beveling; 
(D) healing of properly made wounds. 
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that the prunings be burned to destroy the larvae. Should these cut 
branches be hauled to the nearest gully and dumped, most of the larvae 
they contain would develop and return to the orchard as adult moths. 
Punky wood and split branches are favored hibernating places for 
the codling moth (Fig. 1). All dead branches and stubs should be 
removed in pruning, and the ends of broken branches cut off smoothly 
so they will heal over. 
Limbs removed in the regular pruning should be cut off close to 
the point of origin (Fig. 4). Stubs heal very slowly or not at all, and 
usually develop into excellent places for codling moth to hibernate. 
Pruning cuts more than 2 inches in diameter should be protected by 
wood-preserving paint to facilitate healing and prevent rotting. 
Clean Up Orchard Debris 
Large numbers of larvae are to be found in miscellaneous articles 
scattered thru the orchard-broken baskets and crates, basket liners 
and tops, strips of old banding material, fertilizer and insecticide sacks, 
discarded clothing, rotten wood of all types, short prunings, curled 
sections of bark, etc. (Fig. 5). The systematic n~moval of all such 
articles should be part of the regular clean-up program. The collected 
debris must be burned to destroy the larvae it contains. 
Underbrush should be grubbed out. Mowing underbrush, the com-
mon practice, leaves ragged stubs that make excellent winter quarters 
for codling moth. 
That orchard owners are now taking care to remove sources of in-
festation by removing debris is indicated by the fact that in 1931 
10 percent and in 1933 less than 3 percent of the trees examined in 
various commercial orchards had articles of trash under them. 
Encourage Birds 
Every effort should be made to encourage woodpeckers and other 
birds to inhabit the orchard. In their search for food they consume 
untold numbers of codling-moth larvae and other destructive insects. 
Examination of trees during the late winter shows that the birds find 
most of the larvae where they can get to them. They do not find the 
larvae in knot holes, punky wood, split branches, and deep crotches. 
Destroy Wormy Fruit 
Commercial growers of apples follow, in general, the practice of 
picking off and destroying wormy apples during the growing season. 
Altho few figures are available to indicate the value of this practice, 
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counts have been made showing that between 60 and 85 percent of 
the infested fruits removed contained living larvae. In young orchards, 
where the fruits are easily inspected, it is possible to remove prac-
tically every one of these wormy apples, but as the trees grow older, 
it becomes more and more difficult to find all of them. 
The removal of wormy fruit should be made in time to catch the 
first-brood larvae, for (see page S) the destruction of a single pair 
of first-brood larvae may mean the saving of as many as six bushels 
FIG. 5.-CoLLECTING AND BuRNING ORCHARD DEBRIS 
The burning of rough bark which has been scraped from the trees (A) usu-
ally destroys as many codling-moth larvae as are destroyed by the scraping 
process itself. Other kinds of debris also harbor the larvae. Debris picked up in 
two minutes near a spray-tank loading station in an orchard is shown in B. The 
clean-up program is especially important around the packing and spray sheds. 
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of fruit, whereas the destruction of a pair of second-brood larvae could 
not save more than a peck. 
Picking off wormy fruits may be combined with the regular thin-
ning program. The orchard crew should look first for wormy or dis-
eased apples and then for small and misshapen fruits. Finally, enough 
apples should be picked off to reduce the crop to what the tree should 
carry. Such a procedure will remove the greatest amount of undesir-
able fruit at a minimum cost for labor. 
The systematic cleaning up of all dropped fruit every two or three 
days might be thought by some to be of value in codling-moth control. 
It is doubtful, however, whether such a practice would be commer-
cially profitable during the growing season, for altho codling moths 
are responsible for most of the dropped apples in an abundantly in-
fested orchard, in more than half the cases they leave the apples 
before the apples fall. If they go down with the apples, they usually 
leave very soon. Consequently altho as many as 95 percent of the 
apples under trees in infested orchards may contain larvae feeding-
holes, usually not more than one-fourth contain live larvae. After the 
apples have lain on the ground a few days an even fewer number of 
larvae can be found. 
The collection of all fallen apples at harvest is profitable, however, 
in saving fruit and as a part of the regular orchard sanitation program. 
Handle Cover Crops and Mulches With Care 
The addition of organic matter to the soil to maintain humus, and 
the growth of crops to control erosion are necessities in good orchard 
practice. Clean cultivation thruout the year should be regarded as a 
relic of the past. From the viewpoint of insect control, however, sods, 
cover crops, and mulches are sometimes a liability rather than an asset. 
In the handling of cover crops and mulches particular care should 
be exercised so that favorable hibernating quarters for codling moth 
are not provided. Sweet clover should be clipped at the proper time, 
for the rank stem growth resulting when it is permitted to attain its 
maximum size the second year on a fertile soil is a favorable place for 
codling-moth larvae to spin. Mulches containing corn cobs, cornstalks, 
or especially large weed stems should not be used. 
Use Chemically Treated Bands 
Records show that as high as 80 percent of the larvae on a well-
scraped tree will be taken in a band.1 Of those taken in treated bands, 
1The use of bands in orchards is not a new development. Bands have been 
used for collecting insects in orchards for more than a hundred years. 
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less than 2 percent emerge as adults. The removal of this enormous 
potential breeding stock is evidence enough to convince most orchard-
ists that scraping and banding are valuable and inexpensive methods to 
supplement the spray program in controlling codling-moth damage. 
The cost of scraping and banding is about 5 to 8 cents a tree. 
The large numbers of larvae inhabiting a single tree in infested 
apple orchards is indicated by six years' records at Urbana, Illinois. 
From 1928 to 1933 an average of 288 larvae per tree were taken from 
FIG. 6.-A BANDED TREE 
Chemically treated bands 2 to 
4 inches wide have proved very 
effective in collecting and killing 
codling-moth larvae on trees that 
have been carefully scraped and 
pruned. 
infested orchards. Sometimes as 
many as 2,000 larvae were taken 
from individual trees. The number 
o~ larvae on a tree depends on such 
factors as the crop, the variety, the 
spray program, and the age and con-
dition of the tree and of the rest of 
the orchard. 
Width and Position of Band.-A 
single band 2 to 4 inches wide placed 
snugly about the trunk of each tree 
has proved, in extensive tests, to be 
the best choice as to width and po-
sition (Fig. 6). Single-faced corru-
gated paper having 40 to 44 corruga-
tions to the foot makes the most 
practical band. 
The choice between a 2-inch and 
a 4-inch band depends on the num-
ber of larvae in the orchard. In a 
heavily infested orchard the wider 
band must be used to accommodate 
the large number of larvae to be 
taken from each tree. The results obtained in some tests with 2- and 
4-inch bands are summarized in the table on page 13. 
Treated Bands More Satisfactory.-Corrugated paper bands for 
collecting larvae may be treated with certain chemicals so as to kill 
most of the larvae caught, or they may be placed untreated on the 
trees. Untreated bands require regular inspection every 7 to 10 days 
to kill the larvae caught. Treated bands, altho slightly more expensive, 
require less attention on the part of the orchardist and are, in general, 
more satisfactory. 
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The best measure of the efficiency of treated bands is the number 
of moths that are prevented from emerging as adults. The larvae that 
remain in the band and do not emerge should be removed with the 
band and burned during the fall or winter clean-up program. 
CoMPARISON oF LARVAL CATCH AND EFFICIENCY oF Two- AND FouR-INCH 
CoRRUGATED-PAPER CoDLING-MoTH BANDs 
(Bands cold-dipped in commercial beta naphthol- oil paste diluted with gasoline) 
Condition of larvae when bands were 
Number of Larvae caught removed in December Width of band bands tested per inch 
Healthy Discolored Dead Emerged 
per ct. per ct. per ct. per ct. 
2 inches .... .. .. .... .. . 48 7 6 41 52 1 
4 inches ............... 48 9 6 48 45 1 
No band-dipping mixture has yet been devised that will kill larvae 
thruout the season. Treated bands that carry the proper load of beta 
naphthol and oil will prevent 99 percent of the larvae from emerging 
as adult moths. 
Either the hot or the cold method of treating banding materials is 
satisfactory. In tests extending over a five-year period both treatments 
prevented the emergence of all but 2 percent of the moths, as an 
average. Little difference in the two types could be found as to num-
bers of larvae caught or actually killed by the dipping mixture. 
Bands are now available from commercial manufacturers treated 
by either the hot- or the cold-dip method. When bands are prepared 
at the orchard by unskilled labor, the cold-dip method produces more 
uniform and satisfactory results. 
Preparation of Homemade Bands.-Since the cold-dip method is 
the most satisfactory one for preparing bands at home, only this 
method is described here. 
Beta naphthol - oil band-dipping mixtures should contain: 
Beta naphthol ............................... . ....... 1 pound 
Lubricating oil ...................................... 1~ pints 
Gasoline (not ethyl) ................................ 1 pint 
Approximately 2 pounds of beta naphthol- oil mixture will treat 50 
feet of 4-inch corrugated paper. 
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Commercially prepared products containing beta naphthol and oil 
combined in the proportions for treating bands are now on the market. 
Because of the better facilities for blending in the commercial plants, 
these commercial mixtures are usually superior to the home-mixed 
ones. When purchased, these mixtures have about the consistency of 
putty, and only the addition of gasoline is required before they are 
ready to be applied to the bands. The directions of the manufacturers 
should be followed closely in preparing bands with these products. 
FIG. 7 .-EQUIPMENT FOR TREATING BANDS BY THE COLD-DIP METHOD 
After the bands have been wet thoroly by dipping them in the beta naph-
thol - oil mixture with the flat side down, they are placed on drain boards that 
will permit the excess material to drain back into the dipping tank. 
The mixture should be kept well stirred, and the bands should be 
impregnated by dipping the rolls of paper with the flat side of the roll 
placed in the liquid so that the air will be forced out of the corruga-
tions. Bands should be wet thoroly with the solution and then placed 
on a drain board where the excess material will drip back into the 
dipping tank (Fig. 7). It is best to turn the band over after it has 
drained for three minutes. Bands may be redipped if the coating of 
chemical appears too light. The finished band, to be effective in killing 
the codling-moth larvae, must carry a uniform, heavy, smooth coat-
ing of the dipping mixture. 
How and When to Apply Treated Bands.~Bands are profitable 
only on trees where larvae can -find no good -hibernating ,Places on 
trunks or limbs. There is no use applying bands unless the trees have 
been scraped thoroly to remove all loose bark from the trunk and 
larger branches. Chemically treated bands should not be put o-n young, 
smooth-barked trees, as there is some danger of injuring such trees. 
Bands should be fitted snugly to the trees. Two or three bill-poster 
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tacks will hold them in place. Large tacks or nails make the band 
difficult to remove in the winter. 
Bands should be applied before the first-brood larvae mature-
that is, by June 1 in the southern part of Illinois and by June 15 or 
June 20 in central and northern Illinois. They should remain in place 
until winter, when they must be removed and burned. Because the 
chemicals gradually leach out of the bands, the larvae going under 
them during September are not all killed. However, as these larvae 
will not produce moths during the season in which they enter the 
bands, they can all be destroyed by burning the bands during the 
winter. The treated bands will not last over from one season to the 
next. 
For the greatest effectiveness of bands it is essential not only that 
loose bark be scraped from trunks and larger branches, but that the 
ground under the trees be kept as free as possible from all trash, 
prunings, discarded sacks, baskets, crates, or other litter. 
Guard Against Packing Shed Infestations 
The assembling of picked fruit from the orchard into one place 
creates a center for the distribution of codling moths back into the 
orchard the following year. The packing shed, cull pile, and fruit 
stands (especially those handling low-grade fruit) harbor enough 
moths to make the protection of trees near these points a difficult task. 
In many orchards where the fruit is packed close to or in the orchard, 
it is necessary to use special care to destroy codling moths from the 
shed and equipment. 
That the packing shed and its equipment are a most important 
source of infestation is shown by the enormous numbers of moths that 
have been caught in screened sheds. From 5,000 to 40,000 in a single 
shed are not unusual. A count of the larvae overwintering in orchard 
crates of light construction showed the average to be 8.2 larvae per 
crate, and 25 or more larvae were commonly found. A simple cal-
culation of the numbers of crates stored over winter will indicate the 
probable number of moths that may emerge from an orchard shed 
containing crates. 
Screening of the packing shed or the building where crates are 
stored is the most economical method of preventing the moths from 
returning to the orchard (Fig. 8). Very large sheds can be screened 
with a good grade of brown canton cloth at an average cost of less 
than $25 a year. The most practical method of screening is to tack 
wide widths (9 feet) of the cloth to the outside of the shed with lath. 
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The cloth should be on the shed from May 1 to July 15. The ·re-
mainder of the year it may be stored. In a screened shed that can be 
darkened, a large percentage of the adult moths can be attracted to a 
light left burning in the shed. They can be killed by placing under the 
light a large pan containing a small amount of kerosene. 
FIG. B.-ScREENING THE PACKING SHED PREVENTS ADULT MoTHs 
FROM RETURNING TO THE ORCHARD 
Even very large sheds can be economically screened with brown canton 
cloth. The shed shown above is 72 feet wide by 72 feet long and 27 feet high to 
the eaves. 
Where it is impractical to screen the entire shed, a separate moth-
tight compartment may be constructed in the shed, or a smaller build-
ing may be screened for storage of crates, picking baskets, ladders, 
props, and such. This method, of course, does not control the emer-
gence of moths from the packing shed itself, which is often an im-
portant source of infestation. 
It is advisable to build new packing sheds in such a way that they 
may be easily made moth-tight. 
Dip Orchard Crates Before Moths Emerge 
Most of the larvae overwintering in orchard crates can be killed 
by dipping the crates in kerosene before the moths emerge in the 
spring. Tests indicate that a dip composed of the following ingredients 
will kill all of the larvae in the crates: 
Kerosene ............................................. 95 parts 
Monochloronaphthalene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 parts 
When monochloronaphthalene is difficult to obtain, kerosene may be 
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used alone. Kerosene alone will kill 95 to 98 percent of all larvae in 
the crates. 
Heavy crates will absorb about one pint of the dipping mixture; 
lighter crates about one-half pint. Considerable material can be saved 
by dipping only those parts of the crates that contain larvae; for 
example, the corners and bottoms. No objectionable odors have been 
left on the crates from any of the dipping mixtures tested. 
Promptly Dispose of Low-Grade Fruit 
Growers who market low-grade fruit locally maintain in or near 
their orchards a very important source of codling-moth infestation. 
Fruit in the lower grades contains large numbers of partly grown 
larvae. As such fruit often remains unsold for several days, the 
partly developed larvae become full-grown and leave the fruit. Even-
tually they return to the orchard as adult moths. Thus retail sheds in 
the orchard, roadside stands at the orchard, and cull piles become im-
portant sources of infestation. 
W army fruit thinned from the trees or cull fruit taken from 
packing operations should be either crushed to destroy the larvae, fed 
to stock, buried, or hauled at least half a mile from any apple orchard. 
CONTROLLING OTHER INSECT PESTS 
Wood Borers 
A large number of insects that attack the apple tree belong to the 
wood-borer group. Most of them develop in wood that has been 
injured by transplanting, sun scald, drouth, disease, tools, or some 
other cause. The adult borers lay their eggs on injured tissues during 
the summer months. From these eggs are hatched the young borers 
that drill into the wood and cause severe damage to trunks and larger 
limbs. 
The removal, by careful pruning, of areas where the borers breed 
is one of the best ways of keeping these insects under control. All 
wood that appears to be harboring borers should be removed during 
the winter months and burned before April 1. Borer-infested trees, if 
found before serious damage occurs, may be saved by digging out the 
young borers and painting the wounds with a good wood-preserving 
paint. 
Young trees selected for planting should be of vigorous stock and 
should have their trunks wrapped with paper to the major limbs 
(Fig. 9, B) for the first summer after they are planted. If the wood 
veneer bands applied for winter protection against rabbits and sun 
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scald have not become badly split, they may be left on the trunks thru 
the summer months to protect them against sunscald and wood borers. 
Shading the trunks of newly set apple trees during the summer months 
reduces to a large extent the damage done by wood-boring insects. 
FIG. 9.-PROTECTING THE TRUNKs oF YoUNG TREES FRoM 
· RoDENTS AND BoRING INSECTS 
Failure to protect young trees for one season may result in their complete 
loss because of injury by rodents and insects. Either of the methods shown 
above offers protection against rodents ; the method shown in B affords pro-
tection also against wood-boring insects. (A) Galvanized gravel screen, 4 
meshes per inch; (B) wrapping paper tied around the trunk with twine. 
San Jose Scale 
The temperatures that prevail during the fall months largely de-
termine the extent to which scale will be reproduced during that time 
and consequently the scale population for the succeeding year. The 
degree of scale infestation should be determined during the winter 
clean-up of the orchard. Centers of infestation can be discovered while 
prumng. 
The control of San Jose scale is primarily a matter of spraying 
rather than of sanitation in the orchard. Information on sprays may be 
obtained from Circular 429 of this Station. 
Tree Hoppers 
Damage by tree hoppers is greatly reduced by keeping the orchard 
free from weeds either by cultivation or by mowing. Tree hoppers 
are always associated with orchards where weeds are plentiful. They 
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feed on weeds, and until they are full-grown and ready to deposit 
their eggs they seldom injure the fruit trees. The adult female seeks 
the smaller limbs as a place to oviposit, and in laying eggs she pierces 
the branches. The slow healing of these punctures forms the roughened 
scars that are associated with dwarfed growth and limb development. 
Grasshoppers 
In some seasons grasshoppers become very abundant in young 
orchards. Altho generally feeding on the cover crop or weeds in the 
orchard, they sometimes attack the young trees also, feeding extensive-
ly on the foliage and tender bark. 
When grasshoppers are abundant, poison-bran bait should be scat-
tered in the orchard at once. Clean cultivation during late spring and 
early summer greatly lessens the damage done by grasshoppers. 
Apple Flea Weevil 
The apple flea weevil occasionally becomes very abundant and de-
structive in apple orchards. When this occurs, the feeding of adults 
and larvae on the apple foliage often almost completely destroys the 
functional leaves. The adult weevil hibernates in the ground cover 
close to the tree trunks from July until early spring. About the time 
the buds begin to unfold, the adults crawl or fly from their hibernating 
quarters to the buds and leaves. Here they feed on the tender foliage, 
and lay their eggs in the leaves. 
Altho clean cultivation is not considered a good orchard practice, 
it may be necessary to resort to it for a few years in order to control 
the apple flea weevil in orchards in which this insect has become 
serious. To destroy the hibernating adult weevil effectively, cultivation 
must be run close to the tree trunks. Since. very few weevils hibernate 
anywhere but directly under the branches, clean cultivation between 
the rows is unnecessary. Where cultivation cannot be practiced, burn-
ing the cover in winter under the trees by means of special orchard oil 
burners will destroy the majority of the adult weevils. 
RODENT CONTROL 
Mice.-During the winter months, mice sometimes girdle valuable 
trees. They can be controlled usually by keeping the grass, cover 
crop, or mulch away from an area 3 feet in diameter encircling the 
trunk during the winter months. To prevent the further growth of 
grass or weeds, some growers apply cinders to this area. 
When mice become abundant, it may be neccessary to establish 
stations containing poisoned grain as a measure of control. A formula 
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tor the preparation of a poison bait for orchard mice may be obtained 
by writing the Agricultural Experiment Station, Urbana, Illinois. 
Rabbits.-Rabbits often damage young orchards severely unless 
the trunks of the young trees (one to five years old) are protected by 
wire netting having a l-inch mesh or less, veneer bands, or paper. 
When loosely fitted about the trunks and not tied (Fig. 9, A), the 
natural growth of the tree will expand the wire away from the trunk 
without further attention. 
Paints applied to the trunks as a repellent to rabbits cannot be de-
pended upon to give protection. 
Groundhogs.-If allowed to breed undisturbed in an orchard, 
groundhogs will girdle many trees. Gassing the animals in their bur-
rows with either calcium cyanide or carbon bisulfid gives good results. 
SANITARY MEASURES FOR DISEASE CONTROL 
Sanitary measures for the control of fruit diseases involve much 
the same procedure as is recommended for the control of insect pests. 
No disease, however, can be kept under complete control by sanitation, 
tho sanitation is an excellent and sometimes an essential supplementary 
measure. 
The fact that certain fungi live over winter in old leaves, in dead 
wood, mummied fruit, or in the plant is the reason that sanitation aids 
in the control of some diseases. With some diseases, such as apple 
scab, this is the only source of infection during the early part of the 
growing season. With other diseases, infection may be from several 
sources, some of which cannot be eliminated by ordinary sanitary 
measures. With most diseases, secondary infection may take place 
from outside sources regardless of the sanitary measures that a grower 
follows. 
Knowledge of the life history of the organism involved in any 
disease will aid the grower in carrying out a practical sanitary pro-
gram. A few outstanding facts regarding the principal diseases are 
given in the following paragraphs. 
Apple Scab 
The only place where the fungus causing apple scab overwinters 
is, with rare exceptions, in the old leaves on the ground. Complete 
destruction of these old leaves would eliminate primary infection, but 
since there may be thousands of spores on a single small leaf that 
escapes destruction, it is not practical to attempt to secure complete 
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control even of primary infection by this method. However, the de-
struction of the old leaves by either burning or plowing them under 
will reduce the chances of heavy primary infection and may make the 
task of control by spraying easier. 
Bitter Rot 
The fungus causing bitter rot lives over in the mummied fruit, and 
it is from this source that infection often starts. Other potential 
sources of infection are the small areas of dead bark on the tree or in 
the old fire blight cankers, for the fungus may overwinter in these 
places also. Removal of mummied fruit from both the trees and the 
ground, scraping tree trunks, cleaning out cankers, and removing dead 
branches and twigs during the winter will tend to reduce the chance 
of infection by the bitter rot fungus. 
After infection once starts, the chance of it spreading can be re-
duced by promptly picking and removing infected fruit from the 
orchard. This should be done before the pink masses of spores are 
formed on the rotting spots. 
Black Rot and Frog-Eye Leaf Spot 
Black rot and frog-eye leaf spot are caused by the same fungus. 
Like the bitter rot fungus, this fungus lives over in mummied fruit 
and on dead twigs as well as in cankers caused by other diseases. 
Under certain conditions this fungus can produce its own cankers, but 
these are of comparatively little importance under Illinois conditions. 
Black rot of fruit is not a serious problem in orchards that are 
well cared for since infection usually takes place 'only thru wounds. 
The control of codling moth is perhaps the best remedy for black rot, 
for 90 percent of the black rot develops around worm holes. 
Frog-eye leaf spot usually originates from the spores developed on 
mummied fruit and on blighted twigs. For this reason careful atten-
tion to pruning and the removal of dead branches and twigs will very 
materially reduce chances of leaf infection. 
Blister Canker 
Infection by the blister canker fungus depends upon the presence 
in the trees of open wounds which expose the heartwood. Most in-
fections take place in wounds having a rough or broken surface where 
water can collect. Limbs broken by windstorms or the weight of the 
fruit, and not properly pruned out, are ideal places for inoculation. 
The spores which bring about blister canker infection are produced 
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on old cankers. They are carried by various agents to the exposed 
wounds, and the fungus then invades the wood. The removal of the 
bark of the cankers does not eliminate the disease from the tree, but 
it does serve to get rid of the fruiting bodies of the fungus and thus 
helps to prevent the spread of the disease to healthy trees. 
For details of canker treatment for the control of blister canker, 
see Circular 258 of this Station. 
Apple Rust 
Since the fungus causing apple rust has one of its stages on the 
red cedar, the removal of all red cedar trees in the neighborhood of 
the orchard will reduce the amount of rust infection. 
Fire Blight and Blotch 
The fire-blight bacteria and the blotch fungus live over winter in 
cankered areas on the tree. The removal of the infected portion of 
the bark will reduce the amount of inoculating material, and in some 
cases this is a practical method of control. 
The technic involved in successful canker eradication is somewhat 
complicated and consequently will not be treated in detail in this cir-
cular. In general, where there are fire blight cankers, the bark should 
be removed back to clean healthy tissue. The surface of the wound 
should then be sponged with a solution of mercuric chlorid 1-1000. 
After the wound has dried it should be painted with shellac and then 
with any good paint. 
In the treatment of blotch the removal of the outer infected bark 
is a practical procedure only in young orchards. The outer bark can 
be removed without disturbing the cambium since the cankers are 
superficial. 
General Sanitary Measures for Disease Control 
Weeds and brush under the trees foster the accumulation of leaves 
and decaying fruit. In so far as it is consistent with good cultural 
practices, such debris should be removed before the opening of the 
growing season in the spring. Weeds and brush hinder the drying out 
of the old leaves in the spring and thus allow a longer period of spore 
discharge from the fruiting bodies of the fungus on the accumulated 
leaves. 
On the other hand, weeds, grass, sweet clover, and other crops are 
valuable in adding humus to the soil an~ for preventing erosion. In a 
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sod orchard it is well to keep the lower branches rather high so that 
the air can circulate freely beneath the trees. 
In conclusion, it should be emphasized again that sanitation can be 
used to . advantage only as a supplementary disease-control measure, 
and that spraying must be relied upon for the satisfactory control of 
most diseases. Furthermore, each orchardist must choose those par-
ticular sanitary measures which are compatible with good cultural 
practices in his own orchard. 
FOR THE CONTROL of orchard insects and diseases, neither sanitation alone nor sprays alone can be relied upon. Each is a supplement to the other. The follow~ng 
procedures are fundamental to good sanitation in apple or-
chards and are in keeping with good cultural practices. 
Pruning. Cut out all dead twigs and limbs, split branches, 
punky wood, cankers, and old pruning stubs. Prune closely 
and smoothly, and cover the larger wounds with wood-
preserving paint. Carefully collect and burn all prunings. 
Scraping. Scrape away carefully with a blunt tool the 
rough bark from old trees. Collect and burn the scrapings. 
Banding. Place chemically treated bands on trunks of 
scraped trees to collect codling-moth larvae. 
Cover crops and mulches. Keep the orchard "floor" free of 
excessive weed growth. Avoid coarse mulching materials. 
Clip sweet clover, or other cover crops, to prevent rank 
stem growths. 
Debris. Remove and burn all debris-broken crates and 
baskets, discarded clothing, sacks, rotten wood, etc. 
Thinning. Remove, in thinning, all fruit showing disease 
or insect injury. No fruit should be allowed to rot on 
the tree, but should be removed as soon as discovered. 
Dropped fruit. Collect and remove dropped fruit from the 
orchard. This precaution is of little value in controlling 
codling moth, but aids in preventing the spread of bitter 
rot. 
Screening. Screen the packing shed so that it will be tight 
against codling moths. Keep crates, ladders, and other 
orchard equipment in screened sheds. 
Dipping cra.tes. Dip all orchard crate5 not kept in screened 
sheds in order to destroy infestations of larvae. 
Low-grade fruit. Destroy or in some other way effectively 
dispose of all low-grade and cull fruit, so that no spores 
or larvae in or on the fruit may return to the orchard. 
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